Grafting segments from the extracellular surface of CCR5 onto a bacteriorhodopsin transmembrane scaffold confers HIV-1 coreceptor activity.
Components from the extracellular surface of CCR5 interact with certain macrophage-tropic strains of human immunodeficiency virus type 1 (HIV-1) to mediate viral fusion and entry. To mimic these viral interacting site(s), the amino-terminal and extracellular loop segments of CCR5 were linked in tandem to form concatenated polypeptides, or grafted onto a seven-transmembrane bacteriorhodopsin scaffold to generate several chimeras. The chimera studies identified specific regions in CCR5 that confer HIV-1 coreceptor function, structural rearrangements in the transmembrane region that may modulate this activity, and a role for the extracellular surface in folding and assembly. Methods developed here may be applicable to the dissection of functional domains from other seven-transmembrane receptors and form a basis for future structural studies.